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ABSTRACT ; 

PURPOSE: To avoid the partial wear of a piston and avoid the 

piezoelectric device by a method wherein a hollow cylinder which 

is given a . 

spring function by forming slits on its outer circumference is 

fitted onto the 

outer circumference of the piston. 

CONSTITUTION: An elastic hollow cylinder 81 is composed of a 

uniformly thin . , 

hollow cylinder. Pairs of slits 100 and 101 which are provided 

symmetrically . ^ ^, , . , _ 

against the axial line K-K of the cross section of the cylinder 

81 with , , . 

position difference of 90° between each other and form 

bridging parts 102 

and 103 are formed on the outer circumference of the cylinder 81. 
The cylinder 

81 is fitted onto the cylindrical outer circumference of a piston 

73 in a . . , . 

compressed state and a compression force is applied to a 

piezoelectric device 

77 through the piston 73 by the spring force of the cylinder 81. 
As the fitted 

cylinder 81 is supported by the cylindrical outer circumference 
of the piston 
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73, its axial line is not warped and maintained straight. As a 

uniformly distributed load is applied to the piston 73 by the 
cylinder 81, so . 

that the partial wear of the piston can be avoided and hence, the 

partial load „_ 
is not applied to the device 77 and the breakage of the device 77 

can be 
avoided. 
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BASIC-ABSTRACT: The cylindrical spring has a one-piece hollow 
cylindrical base 

body, spring arms (1,2) formed in the walls of the cylinder and 
divided with at 

least dual rotation symmetry with respect to the cylinder axis 
and terminating 

rings (3,5,31,51) joining the spring arm ends. 

The spring arms are mirrored at a mirror plane located at the 
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centre of the 

axial longitudinal extent of the spring body and perpendicular to 
the cylinder 

axis, are joined via a centre ring (4,41) in the mirror plane and 
are joined 

approximately perpendicularly to the terminating rings and the 
centre ring. 

USE - For control of fuel (diesel) injection valves. 

ADVANTAGE - Small vol. spring has hysteresis-free spring 
characteristic . 
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ABSTRACT : 

PURPOSE: To facilitate fabrication of a pezoelectric element 
unit, by providing 

inside surface of an insulating semi-cylindrical body with 

protrudent coils to . . Po^f/ / / 

c ontain pressure-attache d element and impact-receiving metal, pjrffa^rf 

etc T, and the n^ ~ : - 

by"^ToInIng^rt with the other semi-cylindrical body in butt-on 

manner. ~ - ~ " " ~ " ' 

CONSTITUTION: An insu lating case 6 is formed in such a manner 

t hat it ^J^Jooned^ " 7 "7 : ' * 

at its ^circumferential end section and that two semi-cylindri cal 

are free-to-t urn centering on the joined section are butt- on 
weT^"^"To^~each 

other. Inside surfaces of the semi-cylindrical bodies 6a and 6b 
are provided 

with protrudent coils 6c to be pressure-attached onto outside 

surface of ^ ~~ — * — 

piezoelectric e lement ^ 1 and 1', center section of the 
semi-cylindrical body 6b ~~ 

is provided with an intermediate te rminal 2 take-out cvlinder_ 6d, 
and its axial 

end sejction--4^s-4XD3xi ded. with a st ep section "^e for engagement 
between— an 

impact-reqfd^Jjog^ body 5, and 

then, force to 



12/27/2001, EAST Version: 1.02.0008 




press the piezoelectric elements 1 1 and 1' is applied to the 
metallic object 4 

and the receiving body 5 by the step section 6e. As it is 
possible, in this 

mech anism, to d ivide outside surface of the piezoelectric 
elements into~many 

step-g~"5y7th e protr udent coils 6e_ and to prevent thereby internal 
discharge, 

necessity of impregnation of insulating resin becomes eliminated 
and therefore 

fabrication becomes easier. 
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